Introduction

45
The landfill represents the most common way of municipal solid waste (MSW) 46 disposal. On the other hand, the anaerobic degradation of the biodegradable fraction of the landfilled MSW causes several environmental problems such as the production of methane,
48
VOC odors and leachate, the presence of vectors -insects, rodents, and birds -public health 49 hazard, explosions and plants toxicity. All these negative impacts and the long time required 50 to stabilize the materials are the major issues that make landfills unsustainable. On the 51 contrary, a landfill is defined sustainable if there is a safe disposal of waste, and its 52 subsequent degradation to the inert state in the shortest possible time-span.
53
The strength of environmental impacts of MSW depends fundamentally on both the 
64
From a processing point of view, MBT consists on the mechanical screening of MSW by a composting or MBT plant by measuring the odour perceived by a human panel (i.e., 95 dynamic olfactometry) (CEN, 2003) . Nevertheless this approach only allows to measure the 96 degree of annoyance of the plant for population close to the plant but says nothing about the 97 hazardous of the organic molecules emitted. Thus, the impact of a MBT plant concerning air 98 quality needs to be completed by detecting not only odour impact but also the kind of 99 molecules emitted (Sironi el at., 2007) .
100
The measurement of both odours and volatile organic compounds is usually carried 101 out in the full-scale plants in order to detect the exposure of workers and the diffusion of 102 gaseous emissions around the plant (Sánchez-Monedero et al., 2003) . These measurements 103 are very useful to measure and describe the impacts that occur for a particular existing plant.
104
Nevertheless these measurements and relative results and cannot be applied to other MBT 105 plants as, in situ data, are influenced by process parameters, atmospheric conditions and waste 106 characteristics (Sánchez-Monedero et al., 2003) . In addition, the management of the solid-107 state aerobic process may be not optimal, increasing the volatile emissions. In particular, the 108 maintenance of optimal aeration conditions (optimal O 2 concentration in the biomass) of the 109 biomass (D'Imporzano et al., 2008; Suler and Finstein, 1977; Hamelers, 2004) 
128
In this way DRI, because of the particular conditions adopted for its measurement, i.e.
129 large amount of sample tested by simulating full scale aerobic treatment, could be a good 
133
The aim of this work is to correlate the degradation degree, i.e. biological stability, of 
Materials and Methods
142
Sample collection
143
P r e -p r i n t Italy. MBT consisted in the MSW screening (hole diameter of 60 mm). Oversized fraction 145 was used to produce SRF burned in an incinerator. On the other hand, the undersized fraction 146 was successively treated by a composting-like process consisting in an high rate phase of 28 147 d, followed by a successive curing phase, for a total of 90 days of treatment.
148
Waste, during biological process was sampled at the start of the process (t = 0 d) (Sa 149 and Sb), at the end of the active phase (t = 28 d) (Ia and Ib) and at the end of the curing phase 150 (90 d) (Ea and Eb). Sampling was performed by using standard procedures (CEN, 2006) .
151
Each sample, of about 40-50 kg of wet weight (w.w.), was then brought to the laboratory and 152 stored at 4°C and processed within 3-5 days from the date of its reception. A homogeneous 153 sub-sample of 1-3 kg (depending on the particle size) was taken from each biomass for the 154 successive chemical characterizations, previously to sample preparation. 
Gaseous emission and CG-MAS detection
210
Volatile organic compounds (VOC) from air samples were analyzed by SPME/GC-
211
MS (Davoli et al., 2003). A manual SPME device and divinylbenzene (DVB)/
212
Carboxen/polydimethylsiloxane (PDMS) 50-30 µm fiber -Supelco, Bellefonte, PA, USA)
213
was used. The compounds were adsorbed from the air samples by exposing the fiber,
214
preconditioned for 3 h at 250°C , as suggested by the supplier, in Nalophan bags for 30 min thickness of 3.0 µm. Carrier gas was helium at a flow-rate of 1 ml min -1 . VOC were desorbed Olfactometric analyses were carried out in conformity with the standardized EN 233 method n. 13725 (CEN, 2003) . An Olfaktomat-n 6 olfactometer (PRA-Odournet B.V.,
234
Amsterdam, NL), based on the forced choice method, was used as a dilution device.
235
The measuring range of the olfactometer starts from a maximum dilution factor of 236 33,000 with a dilution step factor of 2. More representative organic compounds for each class were reported in Table 3 . temperature could also contributed to the limonene reduction in the air (Pierucci et al., 2005) .
360
The presence of alcohols ( practically disappeared in the GC-MS spectra of air sampled after biological treatment (Table   372 3).
373
Aliphatic compounds were mainly represented in the waste samples by decane, 2,6 di- propylene glycol and then used to produce plastic polymer (e.g. polyurethane). 2-propanol, 396 1-chloro was reported to be a probable human carcinogen (Ashby, 1996) . These compounds 397 were more observed in the final sample, probably because of relative concentration due to 398 airflow reduction and their recalcitrance.
399
The molecules above discussed were also investigated as responsible for human 400 annoyance (odours) and worker harmful (molecules toxicity). In Table 3 , for each molecule contribute to OU E . From data reported in Table 3 we calculated, for the samples studied, the 
422
Xenobiotic compounds such as aromatic hydrocarbons and halogenated organic 423 compounds showed very low concentration with respect OTV, i.e. no odour was perceived.
424
Nevertheless, these molecules could represent a risk for worker and population, as they are 425 toxic and maybe carcinogenic. In Table 3 205± 30a 2,569±709 a * number followed by the same letter in the same column are not statistically different (Test Tukey, p<0.05)
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